A 35-year-old female patient sustained three contiguous vertebral fractures at the thoracolumbar junction while jumping off the third floor in a suicide attempt. Initial fracture treatment occurred in the setting of a multiple injury scenario. While the Th12 and the L1 vertebral fractures were considered stable, the L2 fracture exhibited a complete burst configuration with 80% canal compromise due to a posterior wall fragment causing paraplegia. A posterior pedicle screw stabilisation with indirect fracture reduction was carried out initially from T12 to L3. At 1 year follow-up the patient presented to us for new onset radiculopathy L2, and loss of correction. A circumferential revision surgery with an expandable cage was carried out to restore the anterior and posterior columns. Unfortunately again loss of reduction with kyphosis occurred, this time at the upper instrumented vertebra, which made another revision necessary. In this situation a longer construct was chosen using a combined approach and a Mesh cage. This later procedure was complicated by a postoperative paraparesis believed to be vascular in origin. Six months later a further complication involving MSSA deep wound infection required a series of irrigation debridement for healing. At the 2.5 years follow up the spine was stable and the patient had a neurologic recovery allowing her to ambulate with crutches. This Grand Round Case raises the question on the initial management of multiply injured patients with spine fracture, the classification of these fractures, the optimal initial internal fixation, the need for complementary anterior column reconstruction and the strategy when all these fails.
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Case presentation
A 35-year-old woman was admitted to an external emergency department after a fall from 10 m height. The patient was unconscious with a Glasgow Coma Scale of six (GCS = 6) on site. During intubation she was able to move her arms, but not the lower extremities, so that a traumatic paraplegia was suspected. The trauma management was performed according to the ATLS Ò guidelines. The secondary survey revealed multiple injuries including several thoracolumbar spine fractures (Th12, L1 and L2) (Fig. 1) , a subarachnoidal haemorrhage, bilateral pulmonary contusions, fractures of the 9th and 10th left rib, talus fractures on both sides and an avulsion of the medial epicondyle of the left elbow joint. The Injury Severity Score added up to 27 (ISS = 27). The lung contusion and intracranial haemorrhage were treated conservatively, the talus fractures and elbow injury were operated later after stabilisation of the general clinical condition. Past medical history was significant for a postpartum psychiatric depression. The spine fracture was treated with an open fracture reduction and posterior pedicle screw instrumentation from Th12-L3 without direct decompression of the spinal canal (Fig. 2) . Postoperatively, the paraparesis showed a complete regression within 1 week. At discharge the woman had fully recovered from CNS trauma and was walking on crutches in Allgoewer's splint apparatuses on both sides.
After 1 year the patient presented to us with severe back pain at fracture site and right leg pain. Neurological examination revealed numbness at the anterior thigh and a weakness of hip flexion related to an L2 radiculopathy. X-rays and MRI demonstrated a loss of reduction with kyphosis at L2 and recurrent central stenosis and foraminal stenosis of L2/L3 on the right side with nerve root compression ( Fig. 3) . At this time a combined anterior and posterior stabilisation from L1 to L3 was performed (Fig. 4) . Postoperatively the L2 radiculopathy disappeared.
However, as demonstrated in Fig. 5 , a collapse of L1 occurred 6 months later with increasing kyphosis and incapacitating back pain. Neurology remained normal. This prompted to a second revision with extension of instrumentation from Th11 to L4 (Fig. 6 ). This was followed by an incomplete paraplegia and with a sensory level below Th11 starting 3 h postoperatively. As this complication was suspected to be caused by an ischaemia, the treatment of choice was conservative with corticoids, hemodilution with HES and anticoagulation with heparin. The emergently performed MRI scan showed a myelon infarction at the level of Th10/11 confirming the diagnosis of a spinalis anterior syndrome (Fig. 7) . As soon as possible the patient was referred to a paraplegic centre and a partial recovery of neurological symptoms was achieved over 3-4 months.
Six months later the patient was again referred back to us for a deep infection with a spondylodiscitis at the level L1 to L3. She suffered from increasing low back pain. Leucocytosis was present and her CRP elevated. Her neurological status at this time was stable. Several local debridements and drainage of a psoas abscess done earlier had been unsuccessful to cure the infection. The patient was therefore readmitted to our department. Microbiological examination revealed a methicillin-sensitive Staphylococcus aureus, which was treated by Flucloxacillin over a period of 12 weeks. The radical debridement involved removal of the cage, a partial corporectomy of Th12, a debridement at all previously instrumented levels and a new vertebral body replacement using the Harms-cage. Extending from L3 to the mid-portion of T12, the posterior instrumentation was left intact (Fig. 8) . The thoracolumbar junction, which ranges from the 11th thoracic to the 2nd lumbar vertebra is the most common site of injuries to the thoracic and lumbar spine. The main cause for this fact is the abrupt transition from the rigid thoracic spine to the flexible lumbar spine. Up to 20% of the injuries to the thoracolumbar spine are complicated by neurological deficits [3] . The injury pattern of suicidal jumpers differs markedly from the type observed after traffic accidents or even from the unintended falls from great height. The typical unintended falls result in an impact on the back with thoracic and CNS trauma. Most suicide jumpers, however, land on their feet, which leads to severe injuries of the lower extremity, the pelvic rim and the lumbar spine while head injuries are relatively rare [6] . According to Roy-Camille et al. [5] upper transversal sacral fractures are named ''suicidal jumper's fractures'' as they typically occur after a fall from great height onto the lower extremity. Serial vertebral fractures of the thoracolumbar spine are quite common injuries. In their retrospective analysis of 56 cases with thoracolumbar fracture and posterior stabilisation, Knop et al. [3] reported injuries of more than two segments in 27% of their cases. Following posterior stabilisation the authors found a mean loss of reduction of 63%, which lead to the recommendation to choose a combined anteroposterior approach in burst fractures.
Rationale for treatment and evidence-based literature
Rationale for first surgery
This multiply injured patient was initially managed according to the ATLS Ò guidelines. In the presented case spinal injury was highly suspected due to the mechanism of injury and the reported clinical findings on site. During the secondary survey including the whole body CT scan the contiguous spine fractures were diagnosed. Fractures at the thoracolumbar junction are typical after a fall from great height. The involvements of three adjacent vertebrae can be regarded as a sign of high local energy impact (Figs. 1,  2) . The Th12 and L1 fractures were compression fractures and considered stable (Magerl Type A1.2). The L2 burst fracture on the other hand had almost complete canal occlusion and had an additional disruption of the posterior elements (Type B2.3). Because of the severe neurologic deficit and the unstable nature of the fracture the patient was treated with instant fracture reduction and posterior pedicle screw instrumentation from Th12 to L3. This initial plan of treatment can be judged as appropriate as shown by the complete neurologic recovery. An anterior approach to the spine would have increased this multiply injured patient's morbidity, so that the rationale for damage controlled spine surgery as it was done seems appropriate. According to the ATLS Ò guidelines prolonged operations should be avoided in the acute phase after a life-threatening injury. In the present case the Injury Severity Score (ISS) added up to 27, giving favour to the posterior procedure rather than a combined or anterior approach, both of which are associated with a higher morbidity [2] .
However, no postoperative CT scan of the fracture was done to assess the need for an anterior column reconstruction. In complete burst fractures many authors recommend a 360°reconstruction, which can be realised in two separate sessions. One advantage of the 360°recon-struction is the high fusion rate, which has been reported to reach 97% [1] . Another argument supporting a combined approach is the low rate in loss of reduction compared to a posterior or anterior approach alone [7] . In addition, biomechanical studies showed the improved balance and thus physiological load distribution and regarding the anterior and posterior column [8] .
Rationale for second surgery
When the patient complained about recurrent back pain and radicular pain 1 year postoperatively, X-rays clearly showed a loss of reduction. In the MRI scan, severe spinal stenosis at the level of L2 was evident. As a primary postoperative CT or MRI scan had not been performed it may be suspected that there was a persistent stenosis, which later became clinically evident with the loss of reduction. The first revision was a combined posterior and anterior reconstruction aimed at reconstruction of physiological load sharing. As the Th12 and L1 fractures were considered to be consolidated, the posterior instrumentation was decided to stop cranially at L1. Unfortunately, the reinstrumentation of the formerly fractured first lumbar vertebra resulted in a necrosis of the vertebral body. Whether a longer instrumentation would have been advantageous remains debatable.
Rationale for third surgery
One year later when the first revision had failed it was thought that by extending the posterior and anterior fixation we would achieve a biomechanically more stable situation. To avoid a stress concentration at the cranial adjacent level, the posterior instrumentation was extended to Th11 to aim for a better load distribution. Anteriorly, the formerly fractured first and second vertebra were resected and replaced by a long mesh cage (Harms-cage) that was thought to be more ''biologic'' with more room for bone grafting than a bulky expandable cage. An additional anterior rod stabilisation from Th12 to L3 was performed. Unfortunately, this procedure was followed by progressive incomplete paraparesis starting 3 h postoperatively. The late onset of the paraplegia makes a direct surgical damage of the spinal cord unlikely. The working hypotheses in this event were either an epidural haematoma or an ischaemic event to the spinal cord. The diagnostic tool of choice to rule out any spinal cord compression was an MRI scan, which demonstrated an oedema of the spinal cord at the level Th10/11 and the absence of epidural haematoma. The patient was therefore thought to have an anterior spinal artery syndrome. Plausible explanations could be represented by an insult to the Adamkiewicz artery during correction manoeuvre. As the cause was assumed to be an ischaemia, treatment consisted of anticoagulation with heparin and hemodilution using HES.
Rationale for subsequent radical debridement operation Six months after her second revision the patient presented with a deep wound infection that had persisted despite several consecutive irrigation debridements. Infection is a rare complication after orthopaedic spinal operations. In their recent retrospective case-control study, Olsen et al. [4] identified an overall infection rate of 2.0% (46 of 2,316). However, the risk of infections rises with the 
Outcome
In combination with long-term antibiotics the final revision led to a quick regression of infectious laboratory parameters and clinical recovery. Medical exams, laboratory results and radiological follow-up until 1 year postoperatively were uneventful and without any further problems.
At last follow up after 2.5 years postoperatively the patient demonstrated a remaining but partially recovered paraparesis. At this time she was ambulating with crutches and was highly motivated for further rehabilitation. Back pain was not mentioned. There were no signs of recurrent infection. X-ray showed a physiological spinal profile and correct implant positioning without signs of implant loosening.
